Objective: Everyday discrimination may contribute to incident metabolic syndrome (MetS) in the United States and related racial/ethnic differences in MetS. The study investigated whether everyday discrimination predicted MetS in a diverse sample. Methods: A longitudinal, cohort study of 2132 women (mean [standard deviation] = 45.8 [2.7] years) who self-reported as black (n = 523), white (n = 1065), Chinese (n = 194), Japanese (n = 227), or Hispanic (n = 123) at baseline drawn from seven cities across the United States was conducted. MetS was defined in accordance with the National Cholesterol Education Program Adult Treatment Panel III criteria. The Everyday Discrimination scale was used to assess exposure to and level of everyday discrimination. Results: Everyday discrimination exposure at baseline predicted a 33% greater incidence of MetS during the 13.89-year (standard deviation = 3.83, hazard ratio (HR) = 1.33, 95% confidence interval [CI] = 1.11-1.64, p = .001) follow-up in the full sample and was most pronounced in black, Hispanic, and Japanese women. Each 1-point increase in the continuous everyday discrimination score (HR = 1.03, 95% CI =1.01-1.05, p = .001) predicted a 3% greater incidence of MetS and, specifically, blood pressure (HR = 1.01, 95% CI = 1.00-1.03, p = .04), waist circumference (HR = 1.05, 95% CI =1.03-1.06, p < .001), and triglyceride level (HR = 1.02, 95% CI =1.00-1.04, p = .01). These associations were independent of risk factors including physical activity, socioeconomic status, smoking, and alcohol consumption. Conclusions: Everyday discrimination contributes to poorer metabolic health in midlife women in the United States. These findings have clinical implications for the development of MetS and, ultimately, cardiovascular disease and diabetes, and intervention strategies to reduce these outcomes.
INTRODUCTION
T he metabolic syndrome (MetS) represents a cluster of interrelated risk factors for atherosclerosis (1) , myocardial infarction, cardiovascular disease (CVD), Type 2 diabetes, and all-cause mortality. The five specific risk factors comprising MetS include elevated blood pressure, abdominal obesity, hypertriglyceridemia, hyperglycemia, and low high-density lipoprotein (HDL) cholesterol. Approximately 34% of the US adult population has MetS. Women are especially vulnerable. A report from the National Health and Nutrition Examination Survey indicated that although MetS is not an independent risk factor for all-cause mortality and CVD-related mortality in men or premenopausal women, it is in postmenopausal women (2) . In addition, with increasing age (≥55 years) in women, MetS becomes a stronger predictor of CVD compared with earlier years of adulthood (3) . Racial disparities have also been observed in MetS using National Health and Nutrition Examination Survey data. Women of Hispanic origin (44.1%) and black women (38.2%) have higher rates of these risk factors compared with white women (31.3%) (4) .
Despite its pervasiveness, significant influence on chronic disease development, and observed racial disparities, little is known about how MetS incidence is affected by psychosocial factors. A limited number of prior cross-sectional (5) and longitudinal (6) studies have demonstrated that sources of chronic stress such as job, marital, and caregiver strain, and stressful life events (7) (8) (9) predict increased risk for MetS. In the Whitehall II study, a single-item measure of unfair treatment was associated with the MetS in 5843 participants during a 5.8-year follow-up period independent of age and sex (10) . Unfair treatment typically measured through the assessment of everyday discrimination is a specific type of chronic psychosocial stressor conceptualized as those subtle, day-to-day forms of bias or unfair treatment that unfold in interpersonal interactions. In the United States, everyday discrimination is considered a pervasive chronic stressor (11) , particularly among racial/ethnic minorities (12) . The Whitehall II study has limited generalizability to the United States, which is racially/ethnically diverse. Based in the Netherlands, another recent study (13) on 12,436 adult (aged 18-70 years) immigrants found that everyday discrimination was associated with MetS in those of South-Asian Surinamese, African Surinamese, and Moroccan ethnicities but not in those of Ghanaian and Turkish ethnicities. This study was cross sectional. To our knowledge, there have been no studies of the prospective association between everyday discrimination and MetS in the United States in any racial/ethnic group.
The current study is the first to prospectively examine the association between everyday discrimination and MetS in a racially/ ethnically diverse sample across the United States. MetS is an important target for clinical intervention to reduce risk of premature CVD and Type 2 diabetes, particularly in the context of racial/ ethnic disparities in both of these end points. Thus, as we seek to reduce these outcomes, it is reasonable to understand factors that may contribute to MetS and, in turn, more serious physical health outcomes. Data from the Study of Women's Health Across the Nation (SWAN) are used to examine the association between everyday discrimination with MetS in 2132 women. We specifically examine whether greater everyday discrimination predicts greater incidence of developing MetS for an average (standard deviation, or SD) of 13.89 (3.83)years and whether the relation of everyday discrimination to MetS differs as a function of race/ ethnicity. With regard to everyday discrimination, we examine whether exposure (yes/no) or level of frequency via a continuous score is associated with MetS. We also consider attributions to race/ethnicity for experiences of everyday discrimination specifically among the black, Chinese, and Japanese women, and whether socioeconomic status (SES) moderates the association of everyday discrimination to MetS in the full sample.
METHODS
The study design, sampling, recruitment, and enrollment for the SWAN have been previously described (13) . In brief, SWAN is a multiracial/ethnic community-based, longitudinal cohort study of the menopausal transition among 3302 women enrolled at seven US sites (Boston, Massachusetts; Chicago, Illinois; Detroit, Michigan; Los Angeles, California; Oakland, California; Newark, New Jersey; and Pittsburgh, Pennsylvania). The baseline sample included midlife women aged 42 to 52 years who were premenopausal or early perimenopausal of white, black, Japanese, Chinese, and Hispanic origins (mean age = 45.8 years). From February 1996 through April 2013, women completed a median of 12 visits.
Eligibility criteria for admission to the SWAN longitudinal cohort study included self-identifying as white or the given site's other designated racial/ ethnic groups, having an intact uterus, and having had at least one menstrual period and no use of reproductive hormones in the previous 3 months. To determine eligibility for entry to the SWAN study, health history, reproductive, demographic, and life-style data were collected during screening interviews conducted between 1995 and 1997. Research assistants, interview administration, and interview assistance were available to assist with literacy needs.
In the current study, women were excluded if they did not have any everyday discrimination data at baseline (n = 29); or also at baseline, they reported meeting the criteria for at least components of MetS or did not have baseline MetS data (n = 845) or reported myocardial infarction or stroke (n = 92); or at follow-up visits, they did not have any MetS or everyday discrimination data (i.e., n = 59 and n = 145, respectively). Thus, the current analyses included 2132 women (1065 non-Hispanic whites, 523 blacks, 123 Hispanics, 194 Chinese, and 227 Japanese Americans). The institutional review boards at each site approved the study, and all women provided written consent.
Demographic and Clinical Measures
Age (in years), self-identified race/ethnicity, and SES were assessed at baseline. SES was measured by asking participants about financial strain via a single question in the SWAN screening interview, "How hard is it for you to pay for the very basics like food, housing, medical care, and heating?" This item was coded 1 (no difficulty paying for basics) and 0 (somewhat or very hard paying for basics). Physical activity was also assessed at baseline. Time-varying characteristics assessed at baseline and at each of the annual follow-up visits were alcohol consumption and smoking status, menopausal status (early peri, late peri, surgical post, unknown), hormone therapy (including estrogen injection/patch, estrogen pills, progestin pills, and combination of estrogen/progestin), or use of medications including anticoagulants, heart medications, or birth control pills. We also assessed whether participants had a myocardial infarction or stroke, became insulin dependent, or began using antihypertensives at each of the follow-up visits.
Everyday Discrimination
Everyday discrimination was assessed using 10 items from the Everyday Discrimination scale (14) . Respondents were asked to indicate the frequency with which they experienced 10 specific instances of discrimination (i.e., never, rarely, sometimes, or often). Previous assessments (e.g., Refs. (15, 16) ) of everyday discrimination in SWAN participants have indicated that these reports are consistent across several years and the Cronbach α was .88 in the current subsample. Furthermore, the within-person stability estimates across time were high, with intraclass correlation coefficients of 0.90 for white women, 0.91 for Chinese women, 0.85 for black women, and 0.90 (95% CI = 0.88-0.91, p < .001) for the full sample. In the current analyses, we use the baseline everyday discrimination data. Two assessment approaches were applied to everyday discrimination data in this study, continuous scoring and a dichotomous indicator. To create the continuous measure, a sum of the 10 items was calculated to obtain the everyday discrimination score, where a higher score indicates greater everyday discrimination. The dichotomous or exposure indicator (yes) was defined as a response by participants as either "sometimes" or "often" to any of the 10 items, whereas if they responded "never" or "rarely" to each of the 10 items, this indicated no exposure. Prior reports have applied these approaches and demonstrated that the severity and even exposure are linked to adverse health outcomes (e.g., Refs. (17) (18) (19) (20) (21) (22) ).
Metabolic Syndrome
On the basis of the National Cholesterol Education Program Adult Treatment Panel III guidelines for women (1), the MetS was defined as the presence of at least three of the following criteria: a) waist circumference of at least 88 cm for white, black, and Hispanic participants and at least 80 cm for Chinese and Japanese participants; b) blood pressure of at least 130 mm Hg systolic and at least 85 mm Hg diastolic, or use of antihypertensive medication; c) fasting serum glucose of at least 100 mg/dl (or taking diabetic medication at the visit); d) serum triglycerides of at least 150 mg/dl or medication for hypertriglyceridemia; and e) HDL cholesterol of 50 mg/dl or less or use of medication for low HDL cholesterol. Participants were evaluated for the presence of the MetS at Visits 1, 3 to 10, 12, and 13. However, data for Visits 8 to 10 were based on only three components (i.e., waist circumference, blood pressure, and being classified as being diabetic) because lipid data were not available at these visits.
Waist circumference was measured in centimeters at the natural waist, or the narrowest part of the torso. Blood pressure was assessed with readings taken on the right arm, with the respondent seated for at least 5 minutes before measurement. Two sequential blood pressure values were obtained within a 5-minute interval, and the average blood pressure was used in analyses. Standardized laboratory protocols were used for both. A fasting blood draw was used to assess glucose and lipid levels. Glucose levels were measured using a hexokinase-coupled reaction (Boehringer Mannheim Diagnostics, Indianapolis, IN). All lipids were analyzed on EDTA-treated plasma. Triglycerides were analyzed by using enzymatic methods using a Hitachi 747 analyzer (Boehringer Mannheim Diagnostics, Indianapolis, IN). HDL cholesterol was isolated using heparinmanganese chloride.
The interassay coefficients of variability were as follows: for glucose, 2.1% (94 mg/dl) and 2.5% (305 mg/dl); for triglycerides, 1.9% (73 mg/dl), 1.8% (142 mg/dl), and 2.0% (203 mg/dl); and for HDL, 3.2% (36 mg/dl), 4.5% (53 mg/dl), and 3.9% (69 mg/dl). The intra-assay coefficients of variability were as follows: for glucose, 1.3% (94 mg/dl) and 1.2% (305 mg/dl); for triglycerides, 1.3% (94 mg/dl) and 1.2% (305 mg/dl); and for HDL, 2.6% (37 mg/dl), 2.3% (53 mg/dl), and 1.9% (69 mg/dl).
Statistical Analyses
Survival analyses were performed, with hazard ratios (HRs), 95% confidence intervals (CIs), and p values computed to investigate the relation of everyday discrimination to MetS incidence. Sensitivity analyses were conducted to determine the consistency of findings because the New Jersey site (Hispanic women) only included data through follow-up Visit 5. These analyses determined that there was no difference; thus, all data from that site were included. All analyses were adjusted for sample characteristics from baseline and those that were time varying. We conducted the analyses to determine whether greater everyday discrimination (continuous variable) and exposure ("yes," respondent indicated "sometimes" or "often" to ≥ 1 of the 10 items; otherwise, "no") were related to MetS onset in the full sample and whether these associations differed as a function of race/ethnicity. To examine associations between everyday discrimination and the five specific components of MetS, interval censored survival analyses were conducted. The semiadjusted models included age and race/ethnicity. All fully adjusted models included age and race/ethnicity (unless used as a component of the interaction term), as well as study site, education, current smoking status, medication use including anticoagulants and heart medication, financial strain, and physical activity. Power estimations were conducted to determine whether there was sufficient power to detect associations within each racial/ethnic subgroup. The power estimates for Cox models were less than 60% for white, Chinese, and Hispanic subgroups and 80% and 82% for black and Japanese subgroups, respectively. To assess attributions to race and ethnicity for everyday discrimination, participants affirming experiences with everyday discrimination were asked to report on the reason for these experiences. That is, if one or more everyday discrimination items were endorsed as occurring "often" or "sometimes," participants were asked to indicate the main reason for these experiences. Respondents could select race, ethnicity, sex, age, income level, language, physical appearance, sexual orientation, or other. We examined race and ethnicity only, which were combined for the purposes of analyses in the current study. Because of limited n (i.e., <10%), making attributions to race/ethnicity within each racial/ethnic group, two-way interactions testing race/ethnicity by attributions to race/ethnicity for everyday discrimination were not conducted in the full sample. However, given that a sufficient number of black (i.e., 36.3%), Chinese (i.e., 22%), and Japanese (i.e., 11%) women made these attributions, analyses assessing the relation of these attributions to MetS incidence were conducted in these three subgroups in fully adjusted models. All analyses were conducted using Statistical Analysis System, version 9.3, software (SAS Institute, Inc, Cary, NC). Table 1 presents baseline characteristics by race/ethnicity. There were significant differences in all adjustment variables, with the exception of anticoagulant and heart medication use. The greatest [4.8] , respectively), whereas Japanese women had the lowest levels, behind white women. A similar pattern emerged for exposure to everyday discrimination (see Table 1 ). In unadjusted correlations between baseline everyday discrimination (continuously modeled) and the baseline MetS components in the full sample (Table S1 , Supplemental Digital Content 1, http://links.lww.com/PSYMED/A413), we observed positive but weaker associations between everyday discrimination and waist circumference and glucose levels in the full sample.
RESULTS
Over the course of the study, 624 (29.3%) women developed MetS; of these women, 107 only had one visit with MetS diagnosis. The highest cumulative incidence was among black and Hispanic women, whereas the lowest cumulative incidence was among Chinese and Japanese women. For the remaining 517 participants who had more than 2 visits with MetS data, 151 (28.2%) had consistent MetS diagnosis after the initial MetS diagnosis and 142 (27.5%) had only one positive MetS diagnosis because after the initial diagnosis, they did not have another positive MetS diagnosis. Table 2 characterizes MetS at baseline and during the followup period in this sample. Table 2 illustrates three main points: a) at baseline, black women have the highest levels of most MetS components, followed by Hispanic women (for whom data are only available through Visit 5); b) across follow-up, this pattern becomes more nuanced, with Hispanic women having overall the highest triglyceride levels and similar levels of blood pressure to those observed in black women, whereas black women have the greatest waist circumference and glucose levels; and c) across follow-up, black (39.2%) and Hispanic (37.4%) women had similar levels of MetS incidence, whereas Japanese (24%) women had the lowest incidence levels.
Baseline Everyday Discrimination Predicts MetS Incidence Over Time
The primary analyses were conducted in women who did not have MetS at baseline. Among women without MetS at baseline, after a semiadjustment for baseline age and race/ethnicity, each 1-point increase in the continuous score for everyday discrimination (HR = 1.03, 95% CI = 1.01-1.05, p = .001) was related to a 3% greater incidence of MetS in the full sample across the follow-up period. This association remained in the fully adjusted model (HR = 1.03, 95% CI = 1.01-1.05, p = .001). The everyday discrimination (continuously modeled) by race/ethnicity interaction term ( p = .02) predicted MetS incidence as well. The stratified analyses indicated that these effects were observed in black (HR = 1.04, 95% CI = 1.01-1.08, p = .01), Hispanic (HR = 1.09, 95% CI = 1.00-1.24, p = .05), and Japanese (HR = 1.09, 95% CI = 1.02-1.20, p = .004) participants, but not in the white (HR = 1.02, 95% CI = 1.00-1.06, p = .10) or Chinese (HR = 0.96, 95% CI = 0.92-1.04, p = .24) participants.
With everyday discrimination modeled as a dichotomous exposure variable, the relation of everyday discrimination to MetS incidence was consistent across the semiadjusted (i.e., age and race/ ethnicity; HR = 1.34, 95% CI = 1.12-1.63, p = .001) and fully adjusted (HR = 1.33, 95% CI = 1.11-1.64, p = .001) models. Specifically, exposure to everyday discrimination was related to a 33% greater incidence of MetS during the follow-up (mean [SD] = 13.89 [3. 83] years) in the full sample; this finding is illustrated in Figure 1 . The exposure to everyday discrimination by race/ethnicity interaction term did not significantly predict MetS incidence (p = .49). 
Relation of Everyday Discrimination to MetS Component Incidence
We also examined whether baseline everyday discrimination was associated with the incidence of the individual components over time.
Subanalyses of the components in the full sample indicated that continuous everyday discrimination predicted the blood pressure component (HR = 1.01, 95% CI = 1.00-1.03, p = .04), waist circumference (HR = 1.05, 95% CI = 1.03-1.06, p < .001), and triglyceride level (HR = 1.02, 95% CI = 1.00-1.04, p = .01). Everyday discrimination modeled as a dichotomous exposure variable predicted the waist circumference component of MetS (HR = 1.42, 95% CI = 1.25-1.65, p < .001). All other p values were greater than .10.
Supplementary Analyses
We conducted a series of supplementary analyses to more fully characterize the relation of everyday discrimination to MetS incidence in this sample.
Inclusion of Women With Established MetS at Baseline
We sought to determine whether the associations between everyday discrimination and MetS were observed when women with MetS at baseline were included. That is, in these analyses, we included women who had a positive MetS diagnosis at baseline and also adjusted for MetS diagnosis at baseline. Across these models, compared with the primary study models (in which we did not include women who had MetS at baseline and did not adjust for MetS at baseline), the effects were slightly weakened but remained significant. Specifically, baseline everyday discrimination treated continuously (semiadjusted; HR = 1.02, 95% CI = 1.00-1.03, p < .01; fully adjusted: HR = 1.02, 95% CI = 1.00-1.03, p = .01) or as an exposure variable (semiadjusted: HR = 1.19, 95% CI = 1.05-1.36, p < .005; fully adjusted: HR = 1.03, 95% CI = 1.00-1.34, p < .01) predicted MetS incidence during follow-up.
Relation of Everyday Discrimination to Persistent MetS Across the Follow-up Period
In analyses restricted to women who maintained a positive MetS diagnosis after the visit at which MetS was initially detected, everyday discrimination predicted their positive MetS diagnosis. In these analyses, we removed those women with only one positive MetS diagnosis who then had all negative MetS diagnoses afterward. Specifically, in fully adjusted models, each 1-point increase in the continuous score for everyday discrimination (HR = 1.04, 95% CI =1.01-1.06, p < .001) was related to a 4% greater incidence of MetS in the full sample. Similarly, exposure to everyday discrimination at baseline predicted a 38% greater incidence of MetS in women who persistently presented with a positive MetS diagnosis after initial onset (HR = 1.38, 95% CI =1.13-1.75, p = .001).
Attributions to Race/Ethnicity for Everyday Discrimination
Race/ethnicity was the most reported attribution for experiences of everyday discrimination in this sample (i.e., 31.3%). In fully adjusted models, an attribution to race/ethnicity for everyday discrimination at baseline predicted MetS over time (HR = 1.28, 95% CI =1.0-1.69, p = .04) in the full sample. Given the limited numbers of women making attributions within each racial/ethnic group, we were able to conduct race/ethnicity-stratified analyses among the black, Japanese, and Chinese women only. Among the black and Japanese women, those making an attribution to race/ethnicity for the everyday discrimination they reported had a 44% to 50% increased risk of MetS during the follow-up period compared with all other black and Japanese women who did or did not endorse experiencing any everyday discrimination (i.e., HR = 1.44, 95% CI =1.04-2.17, p = .02, and HR = 2.50, 95% CI =1.14-8.42, p = .02), respectively, in the two racial/ethnic groups. Among the Chinese women, there was no association between race/ethnicity attributions and MetS (HR = 0.50, 95% CI = 0.29-1.32, p > .13).
SES as a Moderator
Using education, income, and financial strain as indices of SES, we assessed in three separate analyses whether SES modified the relation of everyday discrimination (as continuous and exposure variables) and race/ethnicity to MetS. All three-way models were nonsignificant (p > .25). In two-way models examining everyday discrimination (i.e., as continuous and exposure variables, respectively) by SES (i.e., education, income, and financial strain, respectively), we observed no significant models predicting MetS (all p values > .7; data not shown).
DISCUSSION
The key findings in the current study are that women who report exposure to everyday discrimination are at a 33% greater risk for incident MetS over an average of 13.89 years, and that black, Hispanic, and Japanese women who report greater levels of everyday discrimination are at particular risk compared with other racial/ ethnic groups. These associations were not attenuated after adjusting for known traditional (e.g., age and medication use) and nontraditional MetS risk factors including physical activity, smoking, and financial strain. The current findings demonstrate that everyday discrimination may act as a chronic stressor, similar to other chronic stressors that have been linked to MetS. However, these findings are unique in that they prospectively link the experience of interpersonal-level discrimination to the incidence of MetS in the United States for the first time and also in a racially/ ethnically diverse sample. Our findings extend previous studies by showing that chronic stress arising specifically from everyday discrimination is a factor in the development of MetS in the United States. The Whitehall study assessed whether study participants felt that they were treated unfairly (9) and was limited to civil servants. Prior work has also linked discrimination to other risk factors for CVD in the United States (23) (24) (25) (26) , but none has linked discrimination to MetS. Chronic stress has a demonstrated linkage to neuroendrocrine pathways such as the hypothalamic-pituitary-adrenal axis and the sympathetic nervous system. In addition, changes in the autonomic nervous system and increased inflammation may serve as pathways linking discrimination to the development of MetS. Furthermore, life-style factors such as physical activity, smoking, and alcohol consumption may also be risk factors, but these were considered in the current study and the effects were unchanged. However, discrimination has been linked to depression and sleep quality (19) , which may be explanatory factors for the associations we observed. Importantly, stress-related eating practices may also be a factor in the development of MetS associated with discrimination. Hyperpalatable foods (sweet, salty, fatty, etc) are typically chosen in stress-related eating (27, 28) , and research has shown a link between discrimination and weight gain (29) (30) (31) . The findings for an association between everyday discrimination and waist circumference also build upon prior crosssectional findings in this sample (12) .
In supplementary analyses, we observed that everyday discrimination-modeled as continuous and exposure variablescontinued to predict an increase in MetS even when including women who had been excluded in primary analyses at baseline for current MetS. In addition, we also observed that everyday discrimination predicted MetS in women who consistently maintained MetS diagnosis after the initial onset during the 13.89-year followup period. Specifically, greater levels of everyday discrimination were associated with a 4% greater risk for MetS, whereas exposure was associated with a 38% greater risk for incidence. Approximately 30% of study participants maintained a consistent MetS diagnosis after onset across the follow-up period. Altogether, these findings suggest at least three important points to consider in future research: a) everyday discrimination predicts the actual increase in occurrence or maintenance of MetS over time, and these findings do not reflect a cross-sectional association between everyday discrimination and MetS; b) assessing the extent of and exposure to everyday discrimination both provide different but relevant insight into the relation of this chronic stressor for CVD risk; and c) the association between interpersonal-level discrimination and MetS incidence is robust. The inclusion of women with MetS at baseline reduced but did not attenuate the observed linkages, indicating a robust effect of everyday discrimination. In addition, restriction of analyses to women who maintained a positive MetS diagnosis across the follow-up period after initial onset appreciably strengthened the associations we observed.
Drawing on growing calls for more comprehensive assessment interpersonal-level discrimination (32,33), we considered whether the level of or any exposure to everyday discrimination would differentially contribute to MetS incidence. The current findings suggest that overall, both approaches to capturing the experience of everyday discrimination demonstrate that this ubiquitous stressor is a risk factor for MetS. Indeed, in the women with persistent MetS after initial onset across follow-up, any exposure to discrimination at baseline contributes to 38% greater incidence. Similarly, we see for the continuous measure that every 1-point increase contributes to a 4% increase in MetS incidence in this subgroup.
Largely, the findings across the two measurement approaches were consistent in the current article, with the exception of one finding. The one instance where the findings were not consistent was for the exposure to everyday discrimination by race/ ethnicity. It is possible that this was due to the n in particular racial/ethnic groups versus a relevancy or measurement. It is important to note that the exposure assessment is a cruder measurement approach in that it may underestimate the contribution of discrimination across a greater number of situations that occur at a lower level of frequency a factor that may be more relevant when trying to ascertain variations between racial/ethnic groups with more limited n. These findings illustrate the clinical significance of both assessment approaches, yet provide somewhat different information, which is important to consider. First, the exposure findings elucidate very simply that acknowledging that just one event has happened at least sometimes is predictive of MetS incidence. At the same time, considering the level of discrimination across multiple forms unfolding in interpersonal interactions (e.g., being treated with disrespect, less courtesy, or as if you are lazy or not smart) is also predictive of MetS incidence. A key factor to consider in future research is whether exposure alone will always fully reflect the complexities of these experiences and in turn provide a comprehensive gauge of the linkage of discrimination to end points of interest. Perhaps using multiple approaches (e.g., count, severity, and exposure) concurrently as complementary may be optimal, but our findings demonstrate that even any exposure is a risk factor.
We also observed that attributions to race/ethnicity for experiences of everyday discrimination predicted MetS incidence in the full sample, specifically 28% incidence. In race/ethnicitystratified analyses, we observed the associations in black and Japanese women, that is, a 44% and 2.5% incidence of MetS, respectively. These findings suggest that when women in the United States believe that their poor interpersonal interactions with others are due to their race/ethnicity, these events hold particular risk for their health. In this case, the rates of MetS are alarming for black and especially Japanese women when they make these attributions. A growing research area demonstrates that individuals of Asian ancestry report moderate to high rates of interpersonal-level discrimination (34) , with some reporting that 75% of Japanese Americans endorse having been treated poorly because of their race/ethnicity in their lifetime. The findings for blacks making such attributions are well established (11, 35) . Although we were unable to test these associations in the white and Hispanic women because of low (i.e., < 10%) positive response rates for this particular item, these findings provide meaningful insight into the linkage of race/ethnicity attributions for discrimination to MetS.
The current study had several strengths compared with the prior single prospective study on unfairness and MetS. The strengths of the current study are drawn from its study design, sample, and assessment of everyday discrimination and MetS. First, the participants represented a racially/ethnically diverse sample in the United States. As noted previously, the Whitehall study is known to be mainly white, although race was not reported. This sample was followed up for a longer period providing greater understanding of the patterns of the association. The current study also used a reliable and valid measure of interpersonal-level discrimination (15) and also used in a prior study of MetS (13) . The validity and reliability of the single-item measure used in the prior study are unclear because they cannot be measured. These strengths contribute significantly to the current literature highlighting the linkages of this chronic stressor to MetS in the United States.
The current study also had some limitations. Approximately 35.4% (1170) of the SWAN sample was excluded because of missing data or preexisting MetS or CVD. However, in supplementary analyses, inclusion of women with MetS at baseline did not fully attenuate the findings. We also observed that we had more limited power to observe effects in particular racial/ethnic subgroups, specifically the white, Chinese, and Hispanic women. Relatedly, we did observe null findings in the white and Chinese women but not the Hispanic women. It is plausible that the n indeed limited the ability to observe significant associations in these groups, especially if the associations were smaller in size. Chinese women may have also had low power because fewer women had a positive MetS diagnosis and their risk may have also been offset by cultural factors, such as diet. However, given the growing research highlighting the health implications of unfair treatment at the interpersonal level among whites (e.g., Ref. (31)) and Chinese (e.g., Ref. (36)), future research should continue to consider this linkage in these groups. Another limitation was that lipid data were not available at three visits; thus, the evaluation of MetS was based on waist circumference, blood pressure, and having been classified as diabetic at these particular visits. This limitation may have contributed to an underestimation of those with MetS at those time points. Finally, SWAN exclusively investigates women's health, and thus, men are not included. Although this may be considered a limitation because it limits generalizability, it is also a consideration that the experience of interpersonal-level discrimination and the subsequent linkages to health among women are of critical importance to elucidate in the United States, which is a unique contribution of the SWAN study. Women are at a significantly higher risk for MetS (37) compared with men, and this in turn contributes to greater risk for subsequent CVD (38) . However, it is plausible that similar patterns would emerge in men, particularly those who are racial/ethnic minorities. Future studies should indeed pursue these questions in men as well.
In conclusion, the current study demonstrated that exposure to everyday discrimination was related to a 33% greater incidence of MetS and was associated with increased incidence of MetS over time. This observed linkage may be an important target for intervention given the deleterious clinical implications of MetS. Furthermore, we observed that these findings were more pronounced among black, Japanese, and Hispanic women and that attributions to race/ethnicity as a primary reasons for these experiences were particularly salient among black and Japanese women. To that end, in light of the racial/ethnic disparities in obesity, diabetes, overall MetS, and CVD in the United States, this study provides important insight into everyday discrimination as a psychosocial factor, which may contribute to this outcome, especially in racial/ ethnic groups, which have been historically underrepresented or marginalized in the United States.
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